Genetic blockage of endocytic pathways reveals differences in the intracellular processing of non-viral gene delivery systems.
Detailed understanding of the uptake mechanisms and intracellular processing of nonviral gene delivery systems will allow design of more effective carriers. This work gets insight into the intracellular kinetics of pDNA delivered by polyethyleneimine (PEI), cationic lipid DOTAP and calcium phosphate (CaP) precipitates. Amount of cell- and nuclear-associated pDNA was quantified by qRT-PCR at multiple time points after transfection. Moreover, the impact of specific endocytic pathways on the cell entry and intracellular kinetics of pDNA was studied by inhibition (blockage) of either clathrin- or dynamin-mediated endocytosis by using both genetically manipulated cell lines and chemical inhibitors of endocytosis. Quantitative analysis of defined kinetic parameters revealed that neither cellular nor nuclear uptake of pDNA correlated with transgene expression, emphasizing the importance of the post-nuclear processes in overall transfection efficacy. Changes in transgene expression observed upon blockage of endocytosis was carrier dependent and correlated relatively well with the changes at the cellular and nuclear uptake levels but not with the amount of cell-associated pDNA. Due to low specificity of chemical inhibitors and activation of alternative endocytosis pathways after genetic blockage of endocytosis neither of these methods is optimal for studying the role of endocytosis. Therefore, one should be careful when interpreting the obtained results from such studies and not to trust the data obtained only from one method.